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Summary 
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Recently， the noise caused by the refrigerant fluid is spot1ighted due to the demand of low noise home and 
office air conditioners. Especially， reduction of refrigerant fluid noise and vibration noise generated from throttle 
in the expansion valve is becoming important. Therefore in this study it is intended to resolve fluctuating 
phenomena of fluid， which may be the cause of noise， by flow visualization and measurement of fluid pressure 
and temperaωre at throttle valves， focusing on two圃phaseflow of refrigerant fluid. A test equipment suitable for 
flow visualization of R410a refrigerant was developed by epoch making design and manufacturing method. 
Visualization was realized by laser beam irradiated on the visualization equipment and by high圃speedvideo 
camera. Test conditions are set of combinations of 4 different conditions of compressor revolution and 4 different 
conditions of valve opening of expansion valve. As results of the following conclusions are drawn. (1)A 
visualization technique of throttle of expansion valve has been developed by manufacturing visualization 
equipment， which is most suitable to the test. (2)It has been confirmed that refrigerants is liquid and two-phase 
condition in the upstream of throttle， where a needle is inserted and that refrigerant fluid flow in two-phase in the 
downstream of throtle. 
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Fig.l Refrigerant fluid noise from 

























Fig.2 Refrigeration cycle 
























































Fig.6 Cross圃sectionaldrawing of 
flow-visualization block 
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圧縮機の回転数 1260rpmに於いて 0.73X 
10なg/s(26.3kg/h)，1920rpmに於いてl.1)X
10匂g/s(40.0kg/h)，2880rpmに於いて 1.67X 
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部の可視化写真を図 14(a)，(b)， (c)， (d)に示す.























を図 15(a)，(b)， (c)， (d)に示す.図 15(a)，(b)， 
(c)， (d)の状態をJI員に見ると圧縮機の回転数


























Fig.16 Flow-visualization at valve opening 
150pulse 
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Fig.17 Flow岨visualizationat valve opening 
200pulse 
300パルス位置の絞り機構部のテーパ一部の可
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(b) Valve opening 150pulse (d) Valve opening 300pulse 
Fig.19 Pressure and temperature differences across 
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(d) Valve opening 300pulse 
Fig.20 Percentage ofvoids differences at 
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